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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 9, 11, 13, 14, 15 and 17 through 19 are rejected under 35 
U.S.C. 102(b) as being anticipated by Buist (U.S. 4,859,250). 

Buist discloses a thermoelectric module as shown in figure 2a. 

Regarding claim 1 , figure 2a shows a thermoelectric module comprising a 
plurality of thermoelectric materials with opposed polarity, 30 and 32, connected by a 
first and a second conductive element, 26 and 28, wherein the materials are coating 
layers on at least one of the conductive elements (also see figure 2c and column 3 lines 
3-8). 

Regarding claims 9 and 1 1 , Buist discloses the conductive elements are made of 
copper, aluminum or gold (column 2, lines 60-65) and figure 1a shows the conductive 
elements in the form of parallelepiped straps. 

Regarding claim 13, figure 2a shows a plurality of modules which include a first 
conductive strap with a face coated by layers of thermoelectric material, 28 with 30 and 
32 coating, and a second conductive strap for the electrical connection of such layers, 
26, wherein the second strap is juxtaposed to the first strap to connect adjacent straps 
in series (see figure 2a). 
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Regarding claim 14, figure 2a also shows the second strap not coated with the 

layers. 

Regarding claim 15, Buist discloses means for heating and/or cooling straps 
(column 4, lines 46-52). 

» 

Regarding claims 17 and 18, figures 2c and 2d show a plurality of straps stacked 
one upon the other in an offset condition. 

Regarding claim 19, Buist discloses means for heating and/or cooling straps 
(column 4, lines 46-52). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 2 through 4 and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Buist as applied to claims 1, 9, 1 1, 13, 14, 15 and 17 through 19 
above. 

The disclosure of Buist is as stated above for claims 1, 9, 11, 13, 14, 15 and 17 
through 19. 

Regarding claim 4, figure 2a also shows the coating layers coating the same 
area of the conductive element. 

The difference between Buist and the claims is the requirement of specific 
thicknesses. 
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Buist does disclose the use of thick film or thin film thermoelectric structures 
(column 3, lines 5-8). The choice of the type of film and the exact thickness is 
dependent on the specific application. Absent any unexpected results, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
choose a specific thickness for the device of Buist as within the claims. 
5. Claims 5 through 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Buist as applied to claims 1, 9, 11, 13, 14, 15 and 17 through 19 above, and further 
in view of Quillmann et al. (U.S. 4,472,347). 

The disclosure of Buist is as stated above for claims 1 , 9, 1 1 , 13, 14, 15 and 17 
through 19. 

The difference between Buist and the claims is the requirement of specific 
thermoelectric materials. 

Quillmann teaches a variety of thermoelectric materials that can be used to 
produce electricity from heat. The materials include platinum, tellurium, nickel, Ni-Cr 
and Ni-Cu (column 2, paragraph 5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to select the thermoelectric materials such as the ones in 
Quillmann for use in the device of Buist because the selection of materials is dependent 
on the necessary thermoelectric voltage for the application (Quillmann column 2, 
paragraph 5) and one skilled in the art would be able choose such materials as within 
the claims for specific applications. Because these materials are all known within the 
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art to act as thermoelectric materials, one would have a reasonable expectation of 
success from the combination. Thus the combination meets the claims. 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Buist as 
applied to claims 1, 9, 11, 13, 14, 15 and 17 through 19 above, and further in view of 
Ghoshal (U.S.P.G.Pub 2002/0092557). 

The disclosure of Buist is as stated above for claims 1, 9, 11, 13, 14, 15 and 17 
through 19. 

The difference between Buist and claim 10 is the requirement of keeping the 
straps pressed against one another. 

Ghoshal teaches a thermoelectric module as shown in figure 6. Ghoshal further 
teaches clamping the upper and lower substrates together to keep good contact 
between the thermoelectric material and the conductive metal tips. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize clamping as within Ghoshal within the devices of Buist to 
keep good contact between the straps because the clamping improves the electrical 
conduction between the thermoelectric element and the metal conductor. Because 
Buist and Ghoshal are both concerned with thermoelectric devices, one would have a 
reasonable expectation of success from the combination. Thus the combination meets 
the claim. 

7. Claims 16 and 20 through 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Buist as applied to claims 1, 9, 1 1, 13, 14, 15 and 17 through 19 
above, and further in view of Hed (U.S. 5,228,923). 
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The disclosure of Buist is as stated above for claims 1,9,11,13,14,15 and 1 7 
through 19. 

The difference between Buist and claims 16 and 20 is the requirement of specific 
heating and cooling means. The differences between Buist and claims 21 through 28 
involve the use of the modules on a nuclear fuel rod and the appropriate elements used 
to cover the nuclear fuel rod. 

Hed teaches a cylindrical thermoelectric configuration as shown in figure 1. Hed 
further teaches a variety of heat sources including nuclear fuel rods as the central core 
(column 6, paragraph 1). 

Regarding claims 16 and 20, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to select the heating and cooling means of 
the claims for the device of Buist because it is well known within the art to utilize a 
variety of different heating and cooling means to produce electricity and one would have 
a reasonable expectation of success from the combination. 

Regarding claim 21 , it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to utilize the fuel and configuration of Hed for the 
device of Buist because the nuclear fuel rods allow for heat energy in space based 
applications where steam driven generators are not possible (Hed column 6, paragraph 
1). Because Hed and Buist are both concerned with thermoelectric devices, one would 
have a reasonable expectation of success from the combination. 
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Regarding claims 22 through 26, these limitations are well known in the art to 
produce power from nuclear fuel while providing protection from the radioactivity and 
would be obvious to one skilled in the art. 

Regarding claim 28, the choice of strap cross sectional shape is dependent on 
the specific application. Absent any unexpected results, it would be obvious to one 
skilled in the art to select a specific shape as within the claim. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Fick whose telephone number is (571) 272- 
6393. The examiner can normally be reached on Monday - Friday 7 AM to 4 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Anthony Fick 
AU 1753 
August 3, 2007 
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